






















Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Early regimes of water imbibition in nanoslit silica channels
Oyarzua, Elton; Zambrano, Harvey; Walther, Jens Honore; Mejia, Andres
Publication date:
2014
Link back to DTU Orbit
Citation (APA):
Oyarzua, E., Zambrano, H., Walther, J. H., & Mejia, A. (2014). Early regimes of water imbibition in nanoslit silica
channels. Abstract from 67th Annual Meeting of the APS Division of Fluid Dynamics, San Francisco, CA, United
States.
Abstract Submitted
for the DFD14 Meeting of
The American Physical Society
Early regimes of water imbibition in nanoslit silica channels1
ELTON OYARZUA, HARVEY ZAMBRANO, Universidad de Concepcion, JENS
HONORE WALTHER2, Technical University of Denmark, ANDRES MEJIA, Uni-
versidad de Concepcion | Capillarity is currently subject to a signicant research
interest. Attention is mainly paid to the late stage of the imbibition when a devel-
oped ow is reached and the Laplace pressure is balanced by the viscosity. Nev-
ertheless, as the miniaturization of devices is reaching the nanoscale a thorough
understanding of uid ow in nanoconnement is required. In nanouidics, short
timescales and surface characteristics dominate the ows. In this study, molecular
simulations are conducted to investigate the early stage of water imbibition in silica
nanochannels with heights of 4 to 10 nm. Results indicate that nanoscale imbibition
is divided in three regimes. An initial regime with imbibition linearly dependent of
time, where the capillary force is mainly balanced by inertia. Thereafter, a period,
in which, the balance has contributions from both inertia and viscosity and, sub-
sequently, a nal regime, wherein, viscosity dominates the capillary force balance.
Velocity proles conrm the passage from an inviscid ow to a developed Poisseuille
ow. The meniscus position as a function of time and air accumulation in front of
the advancing meniscus are computed for dierent air pressures, the results reveal
a systematic retarding eect of gas pressurization on the imbibition.
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